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HERBICIDAL COMPOSITIONS 
COMPRISING PICOLINAFEN 

The present invention relates to a method of controlling 
the growth of Weeds by the application of a mixture of a 
phenoxypicolinamide compound and a partner herbicide; 
and to the compositions containing them. 

Phenoxypicolinamide herbicides are disclosed in the 
literature, for example in European applications EP-A-878, 
128, EP-A-447,004 and WO 94/07368. Several classes of 
phenoxypicolinamide compounds are knoWn, Which include 
for example those substituted at the 2- and 3-positions of the 
phenoxy group. These tWo such classes are distinguished by 
the fact that previously only the 2-substituted compounds 
have been mixed With partner herbicides. Previously, in 
general it has not been suggested to prepare mixtures With 
the 3-substituted compounds. 

HoWever, it has noW been discovered that there are 
speci?c herbicides Which can be mixed With 3-substituted 
phenoxypicolinamide compounds. 

HoWever certain individual Weed species constitute a 
serious problem and are insuf?ciently controlled by phenox 
ypicolinamide compounds. As a result of research and 
experimentation it has been found that the use of phenox 
ypicolinamide compounds in combination With one or more 
of these herbicides extends the spectrum of herbicidal activ 
ity. Therefore the said combination represents an important 
technological advance. The term “combination” as used in 
this speci?cation refers to the “combination” of clomaZone 
and di?ufenican. 

Surprisingly, it has been found that the combined herbi 
cidal activity of phenoxypicolinamide compounds With one 
or more of these herbicides, for the control of certain Weed 
species is greater than expected, Without an unacceptable 
increase in crop phytotoxicity, When applied pre-emergence 
of the Weed species, i.e. the herbicidal activity of phenox 
ypicolinamide compounds With one or more of these herbi 
cides shoWed an unexpected degree of synergism, as de?ned 
by Limpel, L. E., P. H. Schuldt and D. Lamont, 1962, 1. 
Proc. NEWCC 16, 48—53, using the formula: 

Where E=the expected percent inhibition of groWth by a 
mixture of tWo herbicides A and B at de?ned doses. 

X=the percent inhibition of groWth by herbicide A at a 
de?ned dose. 

Y=the percent inhibition of groWth by herbicide B at a 
de?ned dose. 

When the observed percentage of inhibition by the mix 
ture is greater than the expected value E using the formula 
above the combination is synergistic. The unexpected syn 
ergistic effect gives improved reliability in controlling seri 
ous competitive Weeds of many crop species, leading to a 
considerable reduction in the amount of active ingredient 
required for Weed control. 

Accordingly the present invention provides a method for 
controlling the groWth of Weeds (i.e. undesired vegetation) 
at a locus Which comprises applying to the locus a herbi 
cidally effective amount of: 
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2 
(a) a phenoxypicolinamide derivative of formula I; 

(I) 

/ 

F 

and (b) a partner herbicide selected from the group 
consisting of isoxaZoles, diones, ureas and hydroxy 
benZonitrile (HBN) herbicides. 

It Will be understood that the herbicides used in the 
method of the invention may form agriculturally acceptable 
salts or metal complexes Which may themselves be used in 
the method. 

Advantageous possible partner herbicides for use in the 
present invention include; 
isoxa?utole, Which is 5-cyclopropyl-4-(2 

methylsulphonyl-4-tri?uoromethyl)-benZoylisoxaZole, 
ketospirodox, Which is 2-(2,3-dihydro-5,8-dimethyl-1,1 

dioxospiro[4H-1-benZothiin-4,2‘-[1,3]dioxolan]-6 
ylcarbonyl)cyclohexane-1,3-dione and potassium salt, 

mesotrione, Which is 2-(2‘-nitro-4‘ 
methylsulphonylbenZoyl)-1,3-cyclohexanedione, 

sulcotrione, Which is 2-(2‘-chloro-4‘ 
methylsulphonylbenZoyl)-cyclohexane-1,3-dione, 

isoproturon, Which is 3-(4-isopropylphenyl)-1,1 
dimethylurea, 

bromoxynil, Which is 3,5 -dibromo-4-hydroxybenZonitrile 
and ioxynil, Which is 4 hydroxy-3,5-di-iodobenZonitrile. 
The preferred partner herbicides are chosen from 

isoxa?utole, isoproturon and bromoxynil. 
The phenoxypicolinamide derivative of formula (I) and 

partner herbicides are normally used in the form of herbi 
cidal compositions (i.e. in association With compatible dilu 
ents or carriers and/or surface-active agents suitable for use 
in herbicidal compositions), for example as hereinafter 
described. 
The amounts of the phenoxypicolinamide derivative of 

formula (I) and partner herbicide applied vary With the 
nature of the Weeds, the compositions used, the time of 
application, the climatic and edaphic conditions and (When 
used to control the groWth of Weeds in crop-groWing areas) 
the nature of the crops. When applied to a crop-groWing 
area, the rate of application should be suf?cient to control the 
groWth of Weeds Without causing substantial permanent 
damage to the crop. In general, taking these factors into 
account, application rates from 15 g to 1000 g/ha of the 
phenoxypicolinamide derivative of formula (I) and from 
0.005 kg to 3 kg of partner herbicide per hectare give good 
results. 
The phenoxypicolinamide derivative of formula (I) and a 

partner herbicide in combination may be used to control 
selectivity the groWth of Weeds, for example to control the 
groWth of those species hereinafter mentioned, by pre- or 
post-emergence application in a directional or non 
directional fashion, eg by directional or non-directional 
spraying, to a locus of Weed infestation Which is an area 
used, or to be used, for groWing crops, for example cereals, 
e.g. barley, ?eld and dWarf beans, carrots, cotton, ?ax, oats, 
lucerne, maiZe, oil seed rape, onions, peanuts, peas, rice, rye, 
soybeans, sun?oWer, Wheat and permanent or soWn grass 
land before or after soWing of the crop or before or after 
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emergence of the crop. For the selective control of Weeds at 
a locus of Weed infestation Which is an area used or to be 

used, for the growing of crops, eg the crops hereinbefore 
mentioned, application rates from 15 g to 500 g/ha of the 
phenoxypicolinamide derivative of formula (I) and from 250 
g to 3000 g of urea herbicide; 5 g to 200 g isoxaZole or dione 
herbicides; and from 50 g to 1000 g of HBN herbicide, per 
hectare are particularly suitable. 

According to a feature of the present invention, there is 
provided a method for the control of the groWth of Weeds by 
pre- and/or post-emergence application Which comprises the 
application of (a) a phenoxypicolinamide derivative of for 
mula (I) and (b) a partner herbicide at application rates from 
30 g to 200 g/ha of (a) and from 500 g to 2000 g/ha of urea 
herbicide, from 20 g to 100 g of isoxaZole or dione herbi 
cide; and from 20 0 g to 600 g (a.i.)/ha of the HBN herbicide, 
to control a very Wide spectrum of annual broad-leafed 
Weeds and grass Weeds in cereal crops, e.g. barley, oats, rye 
and Wheat Without signi?cant permanent damage to the 
crop. The combined use described above offers both foliar 
and residual activity and consequently can be employed over 
a long period of crop-development, i.e. from pre-Weed 
pre-crop emergence to post-Weed post-crop emergence. In 
the method according to this feature of the present invention, 
application of the herbicides to control Weeds in autumn 
soWn cereals is preferred. 
Weed species Which are particularly Well controlled 

include Setaria viria'is, Echinochloa crus-galli, Galium 
aparine, Abutilon theophrasti, Amaranthus retro?exus and 
Ipomoea purpurea. 

The phenoxypicolinamide derivative of formula (1) and a 
partner herbicide in combination may also be used to control 
the groWth of Weeds, especially those indicated beloW, by 
pre- or post-emergence application in established orchards 
and other tree-groWing areas, for example forests, Woods 
and parks, and plantations e.g. oil palm, rubber and sugar 
cane plantations. For this purpose they may be applied in a 
directional or non-directional fashion (eg by directional or 
non-directional spraying) to the Weeds or to the soil in Which 
they are expected to appear, before or after planting of the 
trees or plantations at application rates from 30 g to 1000 g, 
preferably from 100 g to 300 g of phenoxypicolinamide 
derivative of formula (I) and from 250 g to 3000 g of the 
urea herbicide, preferably from 500 to 2000 g; from 25 g to 
500 g of an isoxaZole or dione herbicide, preferably from 50 
to 300 g; and from 100 g to 2000 g, preferably from 200 g 
to 1000 g of an HBN herbicide per hectare. 

The phenoxypicolinamide derivative of formula (I) and a 
partner herbicide in combination may also be used to control 
the groWth of Weeds, especially those indicated beloW, at 
loci Which are not crop-groWing areas but in Which the 
control of Weeds is nevertheless desirable. Example of such 
non-crop-groWing areas include air?elds, industrial sites, 
railWays, roadside verges, the verges of rivers, irrigation and 
other WaterWays, scrublands and falloW or uncultivated land, 
in particular Where it is desired to control the groWth of 
Weeds in order to reduce ?re risks. When used for such 
purposes in Which a total herbicidal effect is frequently 
desired, the active compounds are normally applied at 
dosage rates higher than those used in crop-groWing areas as 
hereinbefore described. 

The precise dosage Will depend upon the nature of the 
vegetation treated and the effect sought. Pre- or post 
emergence application, preferably pre-emergence 
application, in a directional or non-directional fashion (eg 
by directional or non-directional spraying) at application 
rates from 15 g to 1000 g of the phenoxypicolinamide 
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4 
compound of formula (I) and from 0.005 kg to 3 kg of the 
partner herbicide per hectare are particularly suitable for this 
purpose. 
By the term “pre-emergence application” is meant appli 

cation to the soil in Which the Weed seeds or seedlings are 
present before emergence of the Weeds above the surface of 
the soil. By the term “post-emergence application” is meant 
application to the aerial or exposed portions of the Weeds 
Which have emerged above the surface of the soil. By the 
term “foliar activity” is meant herbicidal activity produced 
by application to the aerial or exposed portions of the Weeds 
Which have emerged above the surface of the soil. By the 
term “residual activity” is meant herbicidal activity pro 
duced by application to the soil in Which Weed seeds or 
seedling are present before emergence of the Weeds above 
the surface of the soil, Whereby seedling present at the time 
of application or Which germinate subsequent to application 
from seeds present in the soil, are controlled. 
Weeds that may be controlled by the method include: 

Alopecurus myosuroia'es, Anagallis arvensis, Anthemis 
arvensis, Anthemis cotula, Apera spica-venti, Aphanes 
arvensis, Arenaria serpyllifolia, Avena fatua, Bromus 
sterilis, Cerastium holosteoides, Chenopoa'ium album, 
Chrysanthemum segetum, Descurainea Sophia, Erysi 
mum cheiranthoia'es, Galeopsis tetrahit, Galium 
aparine, Geranium dissectum, Geranium molle, 
Lamium amplexicaule, Lamium purpureum, Legousia 
hybria'a, Lolium multi?orum, Lolium perenne, Matri 
caria inoa'ora, Matricaria matricarioia'es, Montia 
Derfoliata, Myosotis arvensis, Papaver rhoeas, 
Phalaris minor; Phalaris paradoxa, Poa trivialis, 
Polygonum aviculare, Polygonum convolvulus, Silene 
vulgaris, Spergula arvensis, Stellaria media, Veronica 
hederifolia and Veronica Dersica. 

The pattern of persistence of the phenoxypicolinamide 
derivative of formula (I) and a partner herbicide alloWs the 
method of the present invention to be practised by the 
time-separated application of separate formulations. 
The folloWing non-limiting Examples illustrate the 

present invention: 

EXAMPLE 1 

Seeds of various broad-leaf and grass Weed species may 
be soWn and a mixture of the phenoxypicolinamide deriva 
tive of formula (I) and a partner herbicide, dissolved in 
Water, applied to the soil surface. The said Weeds comprise 
those listed above. TWo Weeks after treatment the percent 
reduction in plant groWth, compared to an untreated control, 
may be assessed to reveal control in one or more Weed 
species by compounds of formula (I) in combination With a 
partner herbicide. 

EXAMPLE 2 

Seeds of the various Weed species, as listed above, may be 
soWn and groWn up to a 1—3 leaves stage, and a post 
emergence application of a mixture of the phenoxypicoli 
namide derivative of formula (I) and a partner herbicide, 
dissolved in Water, applied. 
TWo Weeks after treatment the percent reduction in plant 

groWth, compared to an untreated control, may be assessed 
to reveal control in one or more Weed species by compounds 
of formula (I) in combination With a partner herbicide. 

EXAMPLE 3 

A glasshouse trial Was carried out post-emergence in 
Wheat using a tank mixture comprising a phenoxypicolina 
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mide derivative of formula I (at 1, 4 and 16 g/ha) and 
isoproturon (at 125, 250 and 500 g/ha) Which Was sprayed 
on the following Weed species: 
Alopecurus myosuroia'es (ALOMY), Setaria viria'is 

(SETVI), Avena fatua (AVEFA), Echinochloa crus 
galli (ECHCG) and Galium aparine (GALAP). 

Table 1 below shoWs the observed percentage control of 
the Weed species by each compound and by the combination 
at 12 days after treatment, compared to the eXpected values 
calculated using the Colby formula shoWn in brackets. 

TABLE 1 

Weed Species/% Weed 
Corn Rate Control 

pound g ai/ha ALOMY SETVI AVEFA ECHCG GALAP 

(I) 1 10 10 10 10 10 
4 10 30 20 10 40 
16 30 70 40 40 90 

(II) 125 0 50 0 10 0 
250 0 70 30 70 0 
500 20 100 30 70 0 

(I) + 1 + 125 10(10) 70(55) 50(10) 50(19) 20(10) 
(II) 1 + 250 40(10) 80(73) 50(37) 60(73) 80(10) 

1 + 500 40(28) 100(100) 70(37) 100(73) 80(10) 
(I) + 4 + 125 10(10) 80(65) 70(20) 60(19) 100(40) 
(II) 4 + 250 30(10) 100(79) 70(44) 7003) 100(40) 

4 + 500 70(28) 100(100) 70(44) 9503) 100(40) 
(I) + 16 + 125 70(30) 100(85) 70(40) 95(46) 80(90) 
(II) 16 + 250 80(30) 100(91) 80(58) 95(82) 100(90) 

16 + 500 80(44) 100(100) 90(58) 100(82) 100(90) 

Note: Compound (II) is isoproturon. 

EXAMPLE 4 

A glasshouse trial Was carried out post-emergence in 
Wheat using a tank miXture comprising a phenoXypicolina 
mide derivative of formula I (at 1, 4 and 16 g/ha) and 
bromoXynil (at 12.5, 50 and 200 g/ha) Which Was sprayed on 
the folloWing Weed species: 

Setaria viridis (SETVI), Avena fatua (AVEFA), Echi 
nochloa crus-galli (ECHCG) and Galium aparine 
(GALAP). 

Table 2 beloW shoWs the observed percentage control of 
the Weed species by each compound and by the combination 
at 12 days after treatment, compared to the eXpected values 
calculated using the Colby formula shoWn in brackets. 

TABLE 2 

Rate Weed Species/% Weed Control 

Compound (g ai/ha) SETVI AVEFA ECHCG GALAP 

(I) 1 10 10 10 10 
4 30 20 10 40 
16 70 40 40 90 

(III) 12.5 0 0 0 0 
50 20 0 0 80 
200 20 10 20 100 

(I) + (III) 1 + 12.5 50(10) 50(10) 40(10) 40(10) 
1 + 50 60(28) 50(10) 60(10) 70(82) 
1 + 200 60(28) 60(19) 60(28) 100(100) 

(I) + (III) 4 + 12.5 40(30) 50(20) 50(10) 100(40) 
4 + 50 50(44) 50(20) 50(10) 100(88) 
4 + 200 60(44) 60(28) 70(28) 100(100) 

(I) + (III) 16 + 12.5 7000) 70(40) 60(40) 100(90) 
16 + 50 70(76) 70(40) 70(40) 100(98) 
16 + 200 80(76) 70(46) 80(52) 100(100) 

Note: Compound (III) is bromoXynil. 

EXAMPLE 5 

A glasshouse trial Was carried out post-emergence in 
Wheat using a tank miXture comprising a phenoXypicolina 
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6 
mide derivative of formula I (at 1, 4 and 16 g/ha) and 
isoXa?utole (at 8, 16 and 32 g/ha) Which Was sprayed on the 
folloWing Weed species: 
Alopecurus myosuroides (ALOMY) and Galium aparine 

(GALAP). 
Table 3 beloW shoWs the observed percentage control of 

the Weed species by each compound and by the combination 
at 12 days after treatment, compared to the eXpected values 
calculated using the Colby formula shoWn in brackets. 

TABLE 3 

Rate Weed Species/% Weed Control 

Compound g ai/ha ALOMY GALAP 

(I) 1 1O 1O 
4 1O 4O 
16 3O 90 

(IV) 8 1O 6O 
16 2O 6O 
32 4O 80 

(I) + (IV) 1 + 8 30(19) 100(64) 
1 + 16 30(28) 100(64) 
1 + 32 40(46) 100(82) 

(I) + (IV) 4 + 8 10(19) 100(76) 
4 + 16 30(28) 100(76) 
4 + 32 60(46) 100(88) 

(I) + (IV) 16 + 8 50(37) 100(96) 
16 + 16 50(44) 100(96) 
16 + 32 80(58) 100(98) 

Note: Compound (IV) is isoXaflutole. 

According to a further feature of the present invention, 
there are provided compositions suitable for herbicidal use 
comprising (a) a phenoXypicolinamide compound of for 
mula (I) and (b) a partner herbicide selected from the group 
consisting of isoXaZoles, diones, ureas and hydroXybenZoni 
triles (HBNs) in association With, and preferably homoge 
neously dispersed in, one or more compatible herbicidally 
acceptable diluents or carriers and/or surface-active agents 
(i.e. diluents or carriers or surface-active agents of the type 
generally accepted in the art as being suitable for use in 
herbicidal composition and Which are compatible With the 
phenoXypicolinamide compound of formula (I) and the 
partner herbicide). The term “homogeneously dispersed” is 
used to include compositions in Which the phenoXypicoli 
namide compound of formula (I) and the partner herbicide 
are dissolved or dispersed in the other components. The term 
“herbicidal compositions” is used in a broad sense to include 
not only compositions Which are ready for use as herbicides 
but also concentrates Which must be diluted before use. 
Preferably, the compositions contains from 0.05% to 90% by 
Weight of the compound of formula (I) and the partner 
herbicide. 
The compositions preferably comprise the phenoXypicoli 

namide compound of formula (I) in proportions of prefer 
ably from 1:200 to 2:1, more preferably from 1:13.3 to 1:1 
Wt/Wt of (a) to urea herbicide; from 1:13.3 to 100:1, more 
preferably from 1:67 to 25:1 Wt/Wt of (a) to isoXaZole or 
dione herbicide; and from 1:66.7 to 10:1, more preferably 
from 1:40 to 25:1 Wt/Wt of (a) to HBN herbicide. 
The herbicidal compositions may contain both a diluent or 

carrier and a surface-active (e.g. Wetting, dispersing, or 
emulsifying) agent. Surface-active agents Which may be 
present in herbicidal compositions of the present invention 
may be of the ionic or no-ionic types, for eXample 
sulphoricinoleates, quaternary ammonium derivatives, prod 
ucts based on condensates of ethylene oXide With nonyl- or 
octyl-phenols, or carboXylic acid esters of anhydrosorbitols 
Which have been rendered soluble by etheri?cation of the 
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free hydroxy groups by condensation With ethylene oxide, 
alkali and alkaline earth metal salts or sulphuric acid esters 
and sulphonic acids such as dinonyl- and dioctyl-sodium 
sulphono-succinates and alkali and alkaline earth metal salts 
of high molecular Weight sulphonic acid derivatives such as 
sodium and calcium lignosulphonates. Examples of suitable 
solid diluents or carriers are aluminium silicate, talc, cal 
cined magnesia, kieselguhr, tricalcium phosphate, poWdered 
cork, adsorbent carbon black and clays such as kaolin and 
bentonite. The solid compositions (Which may take the form 
of dusts, granules or Wettable poWders) are preferably pre 
pared by grinding the phenoxypicolinamide compound of 
formula (I) and the partner herbicide With solid diluents or 
by impregnating the solid diluents or carriers With solutions 
of the phenoxypicolinamide compound of formula (I) and a 
partner herbicide in volatile solvents, evaporating the sol 
vents and, if necessary, grinding the products so as to obtain 
poWders. Granular formulations may be prepared by absorb 
ing the phenoxypicolinamide compound of formula (I) and 
a partner herbicide (dissolved in volatile solvents) onto the 
solid diluents or carriers in granular form and evaporating 
the solvents, or by granulating compositions in poWder form 
obtained as described above. Solid herbicidal compositions, 
particularly Wettable poWders, may contain Wetting or dis 
persing agents (for example of the types described above), 
Which may also, When solid, serve as diluents or carriers. 

Liquid compositions according to the invention may take 
the form of aqueous, organic or aqueous-organic solutions, 
suspensions and emulsions Which may incorporate a 
surface-active agent. Suitable liquid diluents for incorpora 
tion in the liquid compositions include Water, acetophenone, 
cyclohexanone, isophorone, toulene, xylene and mineral, 
animal and vegetable oils (and mixtures of these diluents). 
Surface-active agents, Which may be present in the liquid 
compositions, may be ionic or non-ionic (for example of the 
types described above) and may, When liquid, also serve as 
diluents or carriers. 

Wettable poWders and liquid compositions in the form of 
concentrates may be diluted With Water or other suitable 
diluents, for example mineral or vegetable oils, particularly 
in the case of liquid concentrates in Which the diluent or 
carrier is an oil, to give compositions ready for use. When 
desired, liquid compositions of the phenoxypicolinamide 
compound of formula (I) and a partner herbicide may be 
used in the form of self-emulsifying concentrates containing 
the active substances dissolved in the emulsifying agents or 
in solvents containing emulsifying agents compatible With 
the active substances, the simple addition of Water to such 
concentrates producing compositions ready for use. 

Liquid concentrates in Which the diluent or carrier is an oil 
may be used Without further dilution using the electrostatic 
spray technique. 

Herbicidal compositions according to the present inven 
tion may also contain, if desired, conventional adjuvants 
such as adhesives, protective colloids, thickeners, penetrat 
ing agents, stabilisers, sequestering agents, anti-caking 
agents, colouring agents and corrosion inhibitors. These 
adjuvants may also serve as carriers or diluents. 

Preferred herbicidal compositions according to the 
present invention are aqueous suspension concentrates 
Which comprise from 10 to 70% W/v of the phenoxypicoli 
namide compound of formula (I) and a partner herbicide, 
from 2 to 10% W/v of surface-active agent, from 0.1 to 5% 
W/v of thickener and from 15 to 87.9% by volume of Water; 
Wettable poWders Which comprise from 10 to 90% W/W of 
the phenoxypicolinamide compound of formula (I) and a 
partner herbicide, from 2 to 10% W/W of surface-active agent 
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8 
and from 10 to 88% W/W of solid diluent or carrier; liquid 
Water soluble concentrates Which comprise from 10 to 30% 
W/v of the phenoxypicolinamide compound of formula (I) 
and a partner herbicide, from 5 to 25% W/v of surface-active 
agent and from 45 to 85% by volume of Water-miscible 
solvent, e.g. dimethylformamide; liquid emulsi?able sus 
pension concentrates Which comprise 10 to 70% W/v of the 
phenoxypicolinamide compound of formula (I) and a partner 
herbicide, from 5 to 15% W/v of surface-active agent, from 
0.1 to 5% W/v of thickener and from 10 to 84.9% by volume 
or organic solvent; granules Which comprise from 2 to 10% 
W/W of the phenoxypicolinamide compound of formula (I) 
and a partner herbicide, from 0.5 to 2% W/W of surface 
active agent and from 88 to 97.5% of granular carrier and 
emulsi?able concentrates Which comprise from 0.05 to 90% 
W/v, and preferably from 1 to 60% W/v, of the phenoxypi 
colinamide compound of formula (I) and a partner herbicide, 
from 0.01 to 10% W/v, and preferably from 1 to 10% W/v, of 
surface-active agent and from 9.99 to 99.94%, and prefer 
ably from 39 to 98.99%, by volume of organic solvent. 

Herbicidal compositions according to the present inven 
tion may also comprise the phenoxypicolinamide compound 
of formula (I) and a partner herbicide in association With, 
and preferably homogeneously dispersed in, one or more 
other pesticidally active compounds and, if desired, one or 
more compatible pesticidally acceptable diluents or carriers, 
surface-active agents and conventional adjuvants as herein 
before described. Examples of other pesticidally active 
compounds Which may be included in, or used in conjunc 
tion With, the herbicidal compositions of the present inven 
tion include herbicides, for example to increase the range of 
Weed species controlled, for example 2,4-D Which is [2,4 
dichlorophenoxy-acetic acid], 

bifenox, Which is methyl 5-(2,4-dichlorophenoxy)-2 
nitrobenZoate, 

ET-037 Which is isopropyl 2-chloro-5-[4-chloro-5-(1,1 
di?uoromethoxy)-1-methyl-1H-pyraZol-3-yl]-4 
?uorobenZoate, 

fenoxaprop-P-ethyl, Which is ethyl (R)-2-[4-(6-chloro-1, 
3-benZoxaZol-2-yloxy)phenoxy]propionic acid, 

?orasulam, Which is 2‘,4,6‘-tri?uoro-7-methoxy[1,2,4] 
triaZolo[1,5-c]pyrimidine-2-sulfonanilide, 

?uoxypyr, Which is 4-amino-3,5-dichloro-6-?uoro-2 
pyridyloxyacetic acid, 

?urtamone, Which is 5-(methylamino)-2-phenyl-4-[3 
(tri?uoromethyl)phenyl]-3(2H)-furanone, 

imaZosulfuron, Which is 1-(2-chloroimidaZo[1,2-a] 
pyridin-3-ylsulfonyl)-3-(4,6-dimethoxypyrimidin-2 
yl)urea, 

?uaZolate, Which is 5-[4-bromo-1-methyl-5 
(tri?uoromethyl)-1H-pyraZol-3-yl]-2-chloro-4-?uoro 
benZoic acid isopropyl ester, 

mecoprop P, Which is [(:)-2-(4-chloro-2-methyl 
phenoxy)propionic acid], metsulfuron-methyl, Which is 
2-(4-methoxy-6-methyl-1,3,5-triaZin-2 
ylcarbamoylsulfamoyl)benZoic acid, 

pendimethalin, Which is N-(1-ethylpropyl)-2,6-dinitro-3, 
4-xylidine, 

quinmeric, Which is 7-chloro-3-methyl-8-quinoline car 
boxylic acid, 

triallate, Which is [S-2,3,3-trichloroallyl N,N-di 
isopropyl-(thiocarbamate)] 

and tri?uralin, Which is [2,6-dinitro-N,N-dipropyl-4 
tri?uoromethylaniline]. 

Other biologically active materials Which may be 
included in, or used in conjunction With, the herbicidal 
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compositions of the present invention are plant growth 
regulators, e.g. succinamic acid, (2-chloroethyl) trimethy 
lammonium chloride and 2-chloroethane-phosphonic acid; 
or fertilisers, e.g. containing nitrogen, potassium and phos 
phorus and trace elements knoWn to be essential to success 
ful plant life, e.g. iron, magnesium, Zinc, manganese, cobalt 
and copper. 

Pesticidally active compounds and other biologically 
active materials Which may be included in, or used in 
conjunction With, the herbicidal compositions of the present 
invention, for eXample those hereinbefore mentioned, and 
Which are acids, may, if desired, be utilised in the form of 
conventional derivatives, for eXample alkali metal and 
amine salts and esters. 

The compositions of the invention may be made up as an 
article of manufacture comprising the phenoXypicolinamide 
compound of formula (I) and a partner herbicide and option 
ally other pesticidally active compounds as hereinbefore 
described or, as is preferred, a herbicidal composition as 
hereinbefore described or, and preferably a herbicidal con 
centrate Which must be diluted before use, comprising the 
phenoXypicolinamide compound of formula (I) and a partner 
herbicide Within a container for the aforesaid phenoXypi 
colinamide compound of formula (I) and a partner herbicide 
or a said herbicidal composition, and instructions physically 
associated With the aforesaid container setting out the man 
ner in Which the aforesaid phenoXypicolinamide compound 
of formula (I) and a partner herbicide or herbicidal compo 
sition contained therein is to be used to control the groWth 
of Weeds. The containers Will normally be of the types 
conventionally used for the storage of chemical substances 
Which are solids at normal ambient temperatures and her 
bicidal compositions, particularly in the form of 
concentrates, for eXample cans and drums of metal, Which 
may be internally-lacquered, bottles of glass and plastics 
materials and, When the contents of the container is a solid, 
for eXample granular herbicidal compositions, boXes, for 
eXample of cardboard, plastics materials and metal, or sacks. 
The containers Will normally be of sufficient capacity to 
contain amounts of the active ingredients or herbicidal 
compositions sufficient to treat at least one acre of ground to 
control the groWth of Weeds therein but Will not eXceed a 
siZe Which is convenient for conventional methods of han 
dling. The instructions Will be physically associated With the 
container, for eXample by being printed directly thereon or 
on a label or tag af?Xed thereto. The directions Will normally 
indicate that the contents of the container, after dilution if 
necessary, are to be applied to control the groWth of Weeds 
at rates of application of for eXample from 15 g and 1000 g 
of the phenoXypicolinamide compound of formula (I) and 
for eXample from 0.005 kg and 3 kg of a partner herbicide 
per hectare in the manner and for the purposes hereinbefore 
described. 

According to a further feature of the present invention, 
there is provided a product comprising (a) a phenoXypicoli 
namide compound of formula (I) and (b) a partner herbicide 
selected from the group consisting of isoXaZoles, diones, 
ureas and hydroXybenZonitrile herbicides as a combined 
preparation for simultaneous, separate or sequential use in 
controlling the groWth of Weeds at a locus. 

The folloWing is an eXample of a herbicidal composition 
suitable for use in the method for controlling the groWth of 
Weeds according to the present invention. 

In the description that folloWs the folloWing are trade 
marks; 
REAX, Sellogen, Barden, Aerosil and CompoundAis the 

phenoXypicolinamide compound of formula 
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EXAMPLE c1 

The folloWing composition Was prepared as a Wettable 
dispersible granule (the percentages that folloW are by 
Weight): 

Compound A 75.0% 
REAX 88A (surfactant) 10.0% 
Sellogen HR (surfactant) 3.0% 
Barden AG-1 (clay) 11.0% 
Aerosil R972 (silica ?ller) 1.0% 

This may be used in tank mixtures With partner herbicides 
selected from isoXaZoles, diones, ureas and hydroXyben 
Zonitrile herbicides. 

In accordance With the usual practice (and a preferred 
method according to the present invention) a tank miX may 
be prepared prior to use by combining separate formulations 
of the individual herbicidal components. 

I claim: 
1. Amethod for controlling the groWth of Weeds at a locus 

Which comprises applying to the locus a herbicidally effec 
tive amount of: 

(a) a phenoXypicolinamide derivative of formula I; 

(I) 

/ 

\ 
C113 0 N 

NH 

and (b) a partner herbicide selected from an isoXaZole, 
dione, urea and hydroXybenZonitrile herbicide. 

2. A method according to claim 1 in Which the partner 
herbicide is selected from isoXa?utole, ketospirodoX, 
mesotrione, sulcotrione, isoproturon, bromoXynil and ioXy 
nil. 

3. A method according to claim 1 in Which the partner 
herbicide is selected from isoXa?utole, isoproturon and 
bromoXynil. 

4. Amethod according to claim 1 in Which the application 
rate of the phenoXypicolinamide herbicide is from 15 g to 
500 g/ha. 

5. Amethod according to claim 1 in Which the application 
rate of the urea herbicide is from 250 g to 3000 g/ha. 

6. Amethod according to claim 1 in Which the application 
rate of the isoXaZole or dione herbicide is from 5 g to 200 
g/ha. 

7. Amethod according to claim 1 in Which the application 
rate of the hydroXybenZonitrile herbicide is from 50 g to 
1000 g/ha. 

8. A method according to claim 1 in Which the crop is a 
cereal crop. 

9. A method according to claim 8 in Which the crop is an 
autumn-soWn cereal. 

10. A method according to claim 1 in Which the Weight 
ratio of phenoXypicolinamide herbicide: urea herbicide is 
from 1:200 to 2:1. 

11. A method according to claim 1 in Which the Weight 
ratio of phenoXypicolinamide herbicide: isoXaZole or dione 
herbicide is from 1:13.3 to 100:1. 

12. A method according to claim 1 in Which the Weight 
ratio of phenoXypicolinamide herbicide hydroXybenZonitrile 
herbicide is from 1:66.7 to 10:1. 
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13. A method according to claim 1 in Which the applica 
tion rate of the phenoXypicolinamide herbicide is from 30 g 
to 200 g/ha. 

14. A method according to claim 1 in Which the applica 
tion rate of the urea herbicide is from 500 g to 2000 g/ha. 

15. A method according to claim 1 in Which the applica 
tion rate of the isoXaZole or dione herbicide is from 20 g to 
100 g/ha. 

16. A method according to claim 1 in Which the applica 
tion rate of the hydroXybenZonitrile herbicide is from 200 g 
to 600 g/ha. 

17. A method according to claim 1 in Which the Weight 
ratio of phenoXypicolinamide herbicide: urea herbicide is 
from 1:133 to 1:1. 

18. A method according to claim 1 in Which the Weight 
ratio of phenoXypicolinamide herbicide: isoXaZole or dione 
herbicide is from 1:67 to 25:1. 

19. A method according to claim 1 in Which the Weight 
ratio of phenoXypicolinamide herbicide hydroXybenZonitrile 
herbicide is from 1:40 to 2.5:1. 

20. A herbicidal composition comprising (a) a phenoX 
ypicolinamide compound of formula (I) as de?ned in claim 
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1 and (b) a partner herbicide selected from an isoXaZole, 
dione, urea and hydroXybenZonitrile herbicide, in associa 
tion With an agriculturally acceptable diluent or carrier 
and/or surface active agent. 

21. Aherbicidal composition according to claim 20 Which 
comprises 0.05 to 90% by Weight of active ingredient. 

22. A herbicidal composition according to claim 20, 
Which is in liquid form and contains from 0.05 to 25% of 
surface-active agent. 

23. A herbicidal composition according to claim 20, in the 
form or an aqueous suspension concentrate, a Wettable 
poWder, a Water soluble or Water dispersible poWder, a liquid 
Water soluble concentrate, a liquid emulsi?able suspension 
concentrate, a granule or an emulsi?able concentrate. 

24. A product comprising a phenoXypicolinamide com 
pound as de?ned in claim 1 and a partner herbicide selected 
from isoXaZoles, diones, ureas and hydroXybenZonitrile for 
simultaneous, separate or sequential application in control 
ling the groWth of Weeds. 

* * * * * 


